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CO® Thermal fixing roller for use in a copying machine and method for manufacturing the same. 
00 

CM 



A thermal fixing roller for use in a copying ma- 
N chine and a method for manufacturing the thermal 
fixing roller are disclosed. An insulator layer is 
formed on an outer surface of a cylindrical metallic 



Ul 



pipe, a masking wire material is wound in a spiral 
manner on the surface of the insulator layer, a heat- 
generating resistor is fomned by spray coating heat- 



generating resistor material on the surface of these, 
there after the wire material is removed to leave a 
groove at its trace, and thereby the above-mentioned 
heat-generating resistor can be fomied in a spiral 
shape. By choosing pitches at the opposite end 
portions of this spiral resistor smaller ttian that at the 
central portion thereof, uniform temperature is main- 
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tained over the entire length of the thermal fixing 
roller. Also by forming a cross-section configuration 
of the masking wire material in a rectangular shape, 
it is allowed to reduce the width of the above- 
mentioned groove to minimum- 

FIG. I 
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THERMAL FIXING ROLLER FOR USE IN A COPYING MACHINE AND METHOD FOR MANUFACTURING THE 

SAME 



BACKGROUND OF THE INVENTION: 

The present invention relates to a thermal fix- 
ing roller for use in an electronic copying machine, 
and more particularly, to a thermal fixing roller for 
thennnally fixing a dry type developing agent con- 
sisting principally of colored toner and resin on a 
support in an electronic copying machine. 

In a heretofore known thermal fixing roller, a 
heater is provided on the inside of a metallic sup- 
port of cylindrical shape, and the surface of the 
thennal fixing roller is heated by this heater. 

However, since this heating process relies 
upon thermal radiation from the heater, a heat-up 
time, that is; a time period necessitated from start 
of the copying machine until the copying machine 
becomes available is long, and it takes about 1 to 2 
minutes. 

Hence, a thermal fixing roller, of the so-called 
'planar heat-generating resistor type, is ernployed. 
in which a planar heat-generating resistor is pro- 
vided on a surface of a support for the purpose of 
shortening the above-mentioned heat-up time, an 
electric current is passed from one end of the 
resistor towards the other end, and the roller sur- 
face is directly heated by Joule's heat generated at 
this time. 

However, as the thickr^ess of this planar heater 
is uniform over its entire length and the opposite 
end portions of the heater is Gable to be cooled as 
compared to Its central portion, surface tempera- 
ture distribution in the axial direction of ttie thermal 
fixing roller is such that the temperature at the 
opposite end portions of the roller is lower than that 
at the central portion. Consequently, it t)ecomes 
dlfTicult to attain a uniform picture. 

Therefore, in the prior art, a thermal fixing roller 
in which equalization of the above-mentioned tem- 
perature distribution was attempted by forming a 
film of a resistor on a thermal fixing roller in a fixed 
thickness, scraping this film of a resistor in the 
proximities of the opposite ends of the roller, and 
increasing resistances of these portions, was 
known (See Japanese Laid-Gpen Patent Specifica- 
tion No. 59-154476(1984)). However, in this exam- 
ple of the prior art a troublesome work of scraping 
a film of a resistor in the proximities of the opposite 
ends of the roller is necessitated and a k>t of time 
and labor is necessary therefor, which causes rise 
of cost of a roller. 



In addition, since the thickness of the resistor 
film is thin, for example. 50 urn* it is extremely 
difficult to scrape this film up to a desired thick- 
ness, and therefore, temperature distribution on a 
5 roller surface is liable to become uneven. 

SUMMARY OF THE INVENTION: 

10 In view of the above-mentioned circumstance, 
the present invention has it as an object to make 
surface temperature distribution on a thermal fixing 
roller uniform. 

Another object of the present invention is to 
75 provide a thermal fixing roller that is Uyw in cost. 

According to the present invention, a belt-like 
heat-generating resistor Is formed in a spiral man- 
ner on a surface of a cylindrical insulative support 
the pitch of the heat-generating resistor is de- 
30 creased gradually from the central portion of the 
roller towards the opposite end portions, a cunrent 
is passed through the bielt-like heat-generating re- 
sistor to heat the register by Joule's heat of the 
current a resistarrce is made larger at the opposite 
25 end portions of the roller than its centra! portion by 
varying the pitch of the heat-generating resistor in 
the above-descrikied manner, thereby a heat-gen- 
erating rate at the opposite end portions is made 
larger than that at the central portion to make the 
30 heat-generating rate balance with the heat-dissipat- 
ing rate from the opposite end portions, and the 
temperature distribution on tiie roller surface is 
made to be uniform over its entire length. 

Also, the present Invention resides in a tiiermal 
35 fixing roller for use in a copying machine of tfie 
type ttiat a belt-like heat-generating resistor layer 
and a groove or grooves are fomned in a spiral 
manner on a surface of a cylindrical insulative 
support, and an anti-adhesbn layer is provided on 
40 the surfaces of these, in which a cross-section 
configuration of the groove taken along a plane 
containing tiie axis of tiie support is formed in a 
rectangular shape. 

Furthermore, the present invention exists in a 
45 method for manufacturing a tiiermal fixing roller for 
use in a copying machine, consisting of the steps 
of winding a masking wire material having a rectan- 
gular cross-section in a spiral manner around a 
surface of a cyHndrical Insulative support forming a 
50 heat-generating resistor layer on tiie surface of ttie 
wound assembly, ttiereafter removing tiie wire ma- 
terial to form a groove at its trace, and ttien for- 
ming an anti-adheskm layer on the surface of tiie 
grooved assembly. 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is a plan view showing one preferred 
embodinnent of the present invention: 

Fig. 2 is an enlarged partial cross-section 
view of the portion Indicated by arrowed line IHI in 
Fig-1; 

Rg. 3 is a schematic front view showing a 
process of forming a heat-generating resiston 

Ftg. 4 is a plan view showing another pre- 
ferred embodiment of the present invention; 

Fig. 5 is a schematic plan view showing a 
method of windng a metal wire around a support 
for the embodiment shown in Rg. 4; 

Rg. 6 is a plan view showing the state where 
a metal wire has been removed after a heat-gen- 
erating resistor was formed: 

Rg. 7 is an enlarged partial cross-section 
view corresponding to Rg. 2 in a further preferred 
embodiment of the present invention: . 

Rg. 8 is a diagram showing temperature 
distribution on a roller surface; 

Rg. 9 is a plan view showing a process of 
fonming a heat-generating resistor in still another 
preferred embodiment of the present invention: 

Rg. 10 is a plan view showing a process of 
forming an anti-adhesion layen 

Rg. 11 is an enlarged partial cross-section 
view of the portion indicated by arrowed line XI-XI 
in Rg. 10; and 

Rg. 12 is an enl^ged longitudinal cross- 
section view of a part of yet another preferred 
embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS: 

In Rg. 1. reference character Po designates a 
metall'tc hollow pipe. On the surface of this pipe Po 
is formed an insulator layer 1 as shown in Rg. 2, 
and further, on the surface of the insulator layer 1 
is formed a heat-generating resistor 2. 

This insulator layer is a thin film formed by 
plasma spray-coating alumina (AtsOa). spinel 
(Al203*MgO] or the Hke. and its thickness is, for 
example. 200 um. 

The heat-generating resistDr 2 is formed In the 
following manner. At first, a masking wire material, 
for example, a metal wire 4 is wound in a spiral 
manner around the surface of the insulator layer 1 
as shown in Rg. 3. 

As this metal wire 4. it is preferable to use. for 
instance, an Invar wire of 0^ mm in diameter for 
the purpose of preventing thermal expansion of the 
masking wire material upon thermal spray coating, 
but a copper wire could be used under a high 
tension. 



A pitch P of the metal wire 4 is successively 
nan^owed in the order of a central portion 10c, a 
side portion 10b and an end portion 10a of the 
thermal fixing roller 10, and for instance, a pitch Pi 

5 of the end portion 10a is 4 mm. a pitch Pz of the 
side portion 10b is 5 mm and a pitch Ps of the 
central portion 10c is 6 mm. 

After the metal wire 4 has been wound in the 
above-described manner, resistor materia) such as. 

10 for instance, nichrome, stainless steel, nickel, alu- 
minium or aluminium solder is thennally spray- 
coated on the roller by means of a thermal spray- 
coating gun G, and thereby the heat-generating 
resister 2 is formed. 

75 The above-mentioned aluminum or aluminium 
solder is most suitable as resistor material because 
it does not change in resistance at a high tempera- 
ture and moreover it is cheap. This resistor 2 is like 
a thin film, and its thickness d is. for instance. 40 

20 um. 

In this instance, by plasma spray coating or arc 
spray coating aluminium with air (Japanese Patent 
Application No. 60-181081 (1985) or 60-181082 
(1985)), a stable heat-generating resistor can be 

25 fomied. It is to be noted that instead of employing 
the above-described thermal spray coating, vapor 
deposition, spattering, k>n-piating. etc. could be 
employed. Thereafter, when the metal wire 4 Is 
removed from the surface of the roller 10, a spiral 

30 groove 5 is formed at its trace, hence the heat- 
generating resistor 2 takes a spiral form as shown 
in Rg. 1, and the pitch of this heat-generating 
resistor 2, that is, the pitch P of the metal wire 4 
decreases successively from the central portion 

35 10c of the roller, via the side portion 10b towards 
the end portion 10a. 

Subsequently, an anti-adhesion film 3 is 
formed on the surface of the roller, and this film 3 
is formed up to a thickness t of. for example. 50 

40 um by fluorine resin or silicone resin coating. 

After finishment of this coating, the surface of 
the anti-adhesion film 3 is smoothened by grinding, 
also an electric power feeding section 8 is provided 
at one end of the hollow pipe Pc. another electric 

45 power feeding section 7 is provided at the otiier 
end. and these electric power feeding sections 6 
and 7 are respectively connected to the opposite 
ends of tiie heat-generating resistor 2. 

If an electric current is made to flow through 

50 tiie heat-generating resistor 2 from tiie electric 
power feeding section 6. this current flows in the 
direction of arrow AlO while heating the resistor 2 
by Jaule's heat and reaches the electric power 
feeding section 7. 

55 In this way. the roller surface temperature rises 
due to Joule's heat and since tiie pitch P of the 
heat-generating resistor 2 is successively narrowed 
in the order of the central portion 10c, tiie side 
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portion 10b and the end portion 10a of the thennal 
fixing roller 10, in other words, the pitches Pi and 
P2 of the portions where a highest heat-generating 
rate and a higher heat generating rate are respec- 
tiveiy necessitated, are smaller than the pitch P3 of 
the other portion, the roller surface temperature 
t)ecomes uniform over its entire length. 

In more particular, if a resistance is denoted by 
R. a specific resistance of material by p. a length 
of a resistor by U and a cross-section area of the 
resistor by 8. then the resistance R is represented 
by a formula of R = p • US. 

Now. indicating a pitch of the heat-generating 
resistor by P, its thickness by d. and a radius of 
the insulator layer 1 by e. then a resistance r per 
unit distance in the direction of the roller axis of the 
resistor is represented by a formula of r = p«2we- 
(i/P)(d.P). 

Assuming that reference character C denotes a 
constant, the resistance r is represented by a for- 
mula of r s C/P2, that is. the resistance r per unit 
distance in the direction of the roller axis of the 
resistor is inversely proportional to square of the 
pitch P of the heat-generating resistor. 

Accordingly, if the pitch P of the resistor 2 is 
chosen such that a pitch Pi at an end portion 10a 
of the roller 10 is 4 nvn. a pitch P2 at a side portion 
10b is 5 mm and a pitch Pa at a centraJ portion 10c 
is 6 mm, then because of the above-mentioned 
relation, the proportions of the resistances r be- 
comes such that representing the proportion of the 
resistance at the end portion 10a is taken to be 1. 
ttiat at the side portion 10b becomes 0.64 and tiiat 
at the central portion 10c becomes 0.44. 

Representing a cunent value by i then a heat 
generating rate W per unit distance is indicated by 
a formula of W » i^r according to tiie Joule's Law. 
tiiat is. it is proportional to tiie resistance r. hence 
the heat generating rate W is increased succes- 
sively from the central portion 10c towards the end 
portion 10a. so that thermal dissipation from the 
opposite end portions 10a and from the t>oth side 
portions 10b can be balanced by tiie increased 
heat-generating rate, and after all. the surface tem- 
perature distribution. in the direction of the roller 
axis would become uniform. 

When the roller surface temperature distribu- 
tions for tiie illustrated embodiment and for tiie 
heretofore known rollers were experimentally com- 
pared with each other, the results indicated in Rg. 
8 were obtained. More particularly, in the case of 
the heretofore known roller, the results are reresen- 
ted by curve "0". In which a temperature difference 
of about 30*C in average exists between tiie roller 
end portion 10a and tiie central portion 10c. where 



as in the case of the illustrated embodiment, the 
results are represented by curve "N", in which the 
entire roller surface lOa-IOc is held uniformly at 
200»C. 

5 It is to be noted that although the cun-ent 
(power) feed to the heat-generating resistor 2 is 
effected continuously during a heat-up time, there- 
after even if it is effected intermittentiy, a neces- 
sary roller surface temperahire can be maintained. 
70 In the case where the resistance of the heat gen- 
erating resistor 2 is chosen to be 10Q and a volt- 
age of 100 V is applied thereto in tiie above- 
described embodiment, consumed electric power 
is 1 KW. a heal-up time up to 200'*C is 10 see- 
rs ends, and thus the heat-up time can be greatly 
shortened as compared to tiie heretofore known 
roller. 

As a method for forming a belt-tike heat-gen- 
erating resistor in a spiral manner, it may be con- 

20 ceived to form a resistor film by coating resistor 
material over tiie entire surface of the insulator 
layer of the roller and tiien cutting a groove in this 
resistor film in a spiral manrier. but in this method, 
in order to perfectly separate adjacent resistor por- 

25 tions from each other, it is necessary to cut ttie 
groove somewhat deeply, that is. to an extent that 
the groove may dig in the insulator layer. 

Consequenfly. when an anti-adhesion film is 
formed by coating fluorine resin on the resistor 

30 film, unevenness would arise on the surface and 
thus flatness is liable to be lost. 

Therefore, after an anti-adhesion film has i>een 
once fonmed tiilck. It is compelled to grind the 
surface of the anti-edhesicHi film to make it smootii, 

35 but tills grinding work necessitates a kst of time, 
and moreover, wouki scrape away tiie expansh^ 
materia] for the anti-adhesion film, so tfiat this 
causes rise of cost of the thermal fixing roller. 
Whereas, if tiie heat-generating resistor is 

40 formed tiirough ttie above-mentioned process, 
grooves 5 between adjacent portions of tfre resistor 
2 become shallow t)ecause tiie thickness d of the 
resistor 2 can be made ttiin. 

Accordingly, when tiie anti-adhesion film 3 is 

45 formed by coating fluorine resin on the resistor 2. 
the surface of the film 3 would naturally take a flat 
condition, and so, ttie atx)ve-mentioned problems 
relating to tiie grinding work would not occur. 
According experiments, if a width m of the 

50 groove 5 is made to be 500 urn or less, for 
instance, to be 400 um. an anti-adhesion film 3 
having a film tiiickness t = 50 um or less is 
formed by coating fluorine resin thereon and the 
film 3 is subjected to grinding to obtain surface 

55 smoottiness ttiat is necessary for preventing adhe- 
sion, tiien the surface would become a smooth 
surface to such extent that no inconvenience may 
arise in use. 
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The present invention is not Kmited to the 
above-described preferred embodiment, but, for in- 
stance, the belt-like heat-generating resistor could 
be formed in a double spiral shape. 

This modified embodiment will be explained 
with reference to Rgs. 4 to 6. in which items 
designated by the same reference numerals as 
those used in Figs. 1 to 3 have the same names 
and functions as the conresponding items in Rgs. 1 
to 3. 

As shown in Rg. 5. a metal wire 4 is wound in 
a double spiral shape around a surface of an in- 
sulator layer 1, aluminium solder or the like is 
spray coated thereon a form a heat-generating 
resistor 2, and thereafter when the metal wire 4 is 
removed, grooves 5 of a double spiral shape would 
remain at the trace of the metal wire 4. As shown 
in Rg. 6. pitches Ps. Pi and Pi of the grooves 5 
decrease successively from a central portion 10c of 
the roller towards its end portions 10a. Thus resistor 
2 consists of a toward path resistor 2a and a 
backward path 2b as shown in Rg. 4, and one 
ends of these resistors 2a and 2b are electrically 
connected at a connecting portion 2c. 

Subsequently, an anti-adhesion film 3 is 
formed on the roller surface, and aiso in order to 
achieve simplification of wirings within a copying 
machine, electric power feeding sections 6 and 7 
are provided at one end of a hollow pipe Po. Then 
the forward path resistor 2a is connected to the 
electric power feeding section 6. and the backward 
path resistor 2b is connected to the electric power 
feeding section 7. 

If an electric cun-ent is made to flow from the 
electric power feeding section 6 through the for- 
ward path resistor 2a. then this cun^ent flows In the 
direction of anrow A6 while heating the resistor 2a 
by Joule's heat and generating a magnetic field 
therearound. and reaches the connecting portion 
2c. 

Then, the current which has reached the con- 
necting portion 2c is diverted at this point to flow 
through tiie backward path resistor 2b. and simi- 
larly to the above-mentioned process, it flows in 
the direction of an'ow A7 while generating Joule's 
heat and a magnetic field and reaches the electric 
power feeding section 7. 

At this time, since tiie fonward patfi resistor 2a 
and the backward path resistor 2b are formed in a 
double spiral shape, tiie currents flowing ttirough 
these resistors 2a and 2b, respectively, are di- 
rected in the opposite directions to each other. 

Consequently, the magnetic field generated ar- 
ound the resistor 2a and the magnetic fieki gen- 
erated around tiie resistor 2b would offset each 
other, and after all. ttie magnetic field around the 
resistors 2a and 2b, tiiat Is, around tiie heat-gen- 
erating resistor 2 would almost disappear. By way 



of example, when the magnetic field strengtin at the 
location at a distance of 2 cm from the hollow pipe 
Po, the insulator layer 1 and tiie heat-generating 
resistor 2, respectively, was measured, In the case 

5 of a belt-rike heat-generating resistor of single spi- 
ral shape, the highest measured value was 9.3 
3auss and the next high value was 7.2 Gauss, 
whereas m tiie case of a beNike heat-generating 
resistor of double spiral shape, the highest mea- 

10 sured value was 0.4 Gauss and the next high value 
was 0.2 Gauss, and thus it was proved tiiat if the 
resistor 2 is formed in a double spiral shape, a 
magnetic field strengtii would be decreased re- 
markably. 

75 In tiiis modified embodiment also, since the 
pitches P of the heat-generating resistors 2a and 
2b are successively reduced in the order of the 
centra! portion 10c. the side portions l0b and the 
end portions 10a of tiie tiiermal fixing roller 10 as 

20 shown in Rg. 6, it is a matter of course that the 
surface temperatoire of the roller becomes uniform 
over its entire length similariy to the above-de- 
scribed first preferred embodiment. 

While the belt-like heat-generating resistor 2 is 

25 directly covered by an anti-adhesion film in the 
embodiment shown in Rg. 2, modification could be 
made thereto such that an insulator film 1N is 
formed on the surface of the belt-Rke heat-generat- 
ing resistor 2 and an anti-adhesion film 3 is formed 

30 thereon as shown in Rg. 7. 

If tiie insulator film IN Is fbmned between ttie 
heat-generating resistor 2 and the anti-adheston 
film in the aboveKiescribed manner, then the anti- 
adhesion film 3 becomes tough, also its surface 

35 becomes flat and electrical safety is improved. 

According to the present invention, as the belt- 
like heat-generating resistor Is fomied in a spiral 
shape, if tiie pitch of tiie heat-generating resistor is 
gradually decreased from the central portion of the 

40 roller towards the opposite end portions, then the 
resistance at the opposite end portions becomes 
larger than the resistance at the central portion. 

Accordingly; a heat generating rate would be 
increased from the central portion of the roller 

*.4S towards the end portions, hence it can be balanced 
with heat dissipation from the opposite end por- 
tions, after all tiie surface temperature distribution 
in the axial direction of the rollar becomes as 
represented by a straight line N in Rg. 8, and tiie 
50 entire roller surface is helt at a unifonn tempera- 
ture. 

In addition, when the resistance of the heat- 
generating resistor is gradually deaeased from the 
central portion of the roller towards tiie opposite 
55 end portions, it is only necessary to simply de- 
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crease the pitch of the spiral heat-generating resis- 
tor gradually, and therefore a manufacturing cost of 
the roller becomes cheap as compared to the 
thermal fixing rollers in the prior art. 

Furthermore, if the t)elt-like heat-generating re- 5 
sistor is formed in a double spiral shape, one ends 
of the spirals are electrically connected to each 
other and the other ends of the spirals are respec- 
tively connected to separate electric power feeding 
sections, then when an electric cun-ent is fed from io 
the electric power feeding section through the heat- 
generating resistor, the electric current reciprocates 
on the roller surface while flowing in a spiral man- 
ner. At this time, the magnetic fields generated In 
association with the forwards and backwards elec- 7S 
trie currents would off set each other and dis- 
appear, and so, a magnetic field is almost not 
present on the surface of the thermal fixing roller. 

Referring now to Rg. 9. reference numeral 10 
designates an insulative support prepared by for- 20 
ming an insulator layer 1 on a suriace of a metallic 
hollow pipe Po. This insulator layer 1 is a thin film 
formed by plasma spray coating alumina, magne- 
sia or alumina spiral, and its thickness is. for exam- 
ple. 200 um. 25 

On the surface of this insulator layer 1 is spi- 
rally wound a masking wire material having a rec- 
tangular cross-section, for instance, a metal wire 4 
having a cross-section of 0.1 mm in width by 0.3 
mm in length, so as to come into surface contact 30 
with each other. For this masking wire material, an 
Invar wire or a copper wire having a rectangular 
cross-section coukl be emptoyed. 

Subsequently, heat-generating resistor material 
such as, for instance, nichrome, stainless steel, 35 
aluminium, aluminium solder, etc. is thermally 
spray-coated by making use of a thermal spray- 
coating gun on the insulator layer 1 having the 
metal wire 4 wound therearound and thereby the. 
heat-generating resistor layer 2 is formed. These 40 
aluminium and aluminium solder have extremely 
small again change in resistance at a high tern* 
perature and also they are cheap, so that these 
materials are most suitable for the resistor material. 

After the heat-generating resistor layer 2 has 45 
reached a predetermined thickness dt, for example. 
di 30 u.m through this thermal spray coating 
process, when the metal wire 4 is removed from 
the resistor layer 2, on the surface of the insulator 
layer 1 are formed a belt-like heat-generating resis- so 
tor 2 and a groove 5 alternately in a spiral shape. 

At this time, a cross-section configuration of 
the groove 5 taken along a plane containing an axis 
C of the insulative support 10 is a rectangular 
shape of 30 um in width by 0.3 mm in length, and 55 
the respective portions 2d and 2c of the heat- 
generating resistor 2 are perfectly separated by 
this groove 5. 



Subsequently, the heat-generating resistor por- 
tions 2d and 2e and the groove 5 are subjected to 
spray coating of fluorine resin or silicone resin t>y 
means of a powder painting gun P. and thereby an 
anti-adhesion layer 3 is formed. 

At this moment, a thickness dz of the anti- 
adhesion layer 3 Is, for sample, 100 am, and a 
thickness ^ of the anti-adhesion layer 3 above the 
groove 5 is. for example, 90 um. 

A thickness difference di between the thick- 
ness and the thickness ^ is only 10 um, which 
is extremely reduced as compared to the thermal 
fixing rollers in the prior art This owes to the fact 
that the groove width W has been reduced to about 
one-haif of that in the thermal fixing rollers in the 
prior art. 

After finishment of coating, the surface of the 
anti-adhesion layer 3 is ground to smoothen the 
surface of the roller 10. and electric power feeding 
sections 6 and 7 are disposed at the end portions 
of the thermal fixing roller 10. 

The anti-adhesion layer as used according to 
the present invention could be composed of a 
lower layer consisting of a mechanically strong 
insulator layer, for instance a ceramic layer and an 
upper layer consisting of a Teflon® layer. If such 
provision is made, the mechanically weak Teflon® 
layer can be protected by the tower insulator layer, 
and also, the Teflon® layer can be formed thin. In 
addition, even if the Teflon® layer is made thin, the 
surface of the anti-adhesion layer can be ea^ly 
flattened because the insulator layer fies there- 
under. 

Still another preferred emtsodiment of the 
present invention will be explained with reference 
to Fig. 12 An insulator layer 1 is formed on a 
surface of a metallic holbw pipe Po supported by a 
bearing 22. then a belt-like heat-generating resistor 
2 and a groove 5 are fomned altemately in a spiral 
shape on the surface of the insulator layer 1. and 
on the surface of this heat-generating resistor 2 is 
formed an anti-adhesion layer 3 by coating fluorine 
resin or silicone resin. 

A slip ring 11 is formed in a true round shape 
by machining, and in a central portion of its outer 
circumference is fonmed a recess 11a adapted to 
come into contact with a collector 12 A thickness 
T of the opposite end portions lib and 11c of the 
slip ring 11 is made thicker than a thickness t of 
the anti-adhesion layer 3. and an end surface lid 
of the end portion 11b continues to the surface of 
the ant-adhesion layer 3 via a smoothly curved 
surface. 

When an electric power is fed from the collec- 
tor 12 to the slip ring 11. the heat-generating 
resistor 2 is heated, and thermal fixing is effected 
for a sheet S on the thermal fixing roller 10. 
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At this time, if the roller 10 Is rotated with the 
sheet S not properly set then the sheet S would 
shift towards the slip ring 11 as indicated by anrow 
A8 and its edge portion SI would strike against the 
end surface 11d. Then, owing to the smoothly 
curved surface 11 d. the shifting edge portion SI 
would rise in the direction of anrow A9 as guided 
by the curved end surface lid. 

Accordingly, paper-sheets S would never enter 
between the slip ring 11 and the collector 12. and 
hence occurrence of fire can be prevented. In 
addition, since the slip ring is statically fitted, if the 
slip ring is preliminarily formed in a true round 
shape by machining, a slip ring having an excellent 
roundness can be obtained. Moreover, if the slip 
ring Is statically fitted after formation of the anfi- 
adhesion film, the slip ring is not subjected to 
heating upon formation of the anti-adhesion film, 
and hence it would not be oxidized. Accordingly, a 
resistance at this portion would not be increased, 
and therefore, stable power feeding can be 
achieved. 



Claims 

1. A thermal fixing roller for use in a copying 
machine characterized in that a belt-like heat-gen- 
erating resistor is formed in a spiral shape on a 
surface of a cylindrical insulative support 

2. A thermal fixing roller for use in a copying 
machine as claimed in Claim •I, characterized in 
that said insulative support has an insulator layer 
formed on its surface. 

3. A thennal fixing roller for use in a copying 
machine as claimed in Claim 2. characterized In 
that said insulator layer takes a thin film shape. 

4. A thermal fixing nDller for use in a copying 
machine as claimed in Claim 2. characterized in 
that said insulator layer is formed by plasma spray 
coating of alumina or spiral. 

5. A thermal fixing roller for use In a copying 
machine as claimed in Claim 1. characterized in 
that said belt-like heat-generating resistor has its 
portion necessitating a higher heal generating rate 
formed narrower in width than the other portion. 

6. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1, characterized in 
that said belt-like heat-generating resistor is formed 
in a double spiral shape, one ends of the spirals 
electrically connected to each other, and the other 
ends are respectively connected to separate elec- 
tric power feeding sections. 

7. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1. characterized in 
that said belt-like heat-generallng resistor takes a 
thin film shape. 



8. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1. characterized in 
that said belt-like heat-generating resistor is formed 
by thennal spray coating of resistor material. 

5 9. A themnal fixing roller for use In a copying 
machine as claimed in Claim 1. characterized in 
that said belt-like heat-generating resistor is fonned 
by plasma spray coating or arc spray coating of 
resistor material. 

10 10. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1. characterized in 
that said belt-like heat-generallng resistor is formed 
by thermal spray coating resistor material with air. 

11. A thermal fixing roller for use in a copying 
75 machine as claimed in Claim 1, characterized in 

that said belt-like heat-generating resistor is formed 
by winding a masking wire nnaterial in a spiral 
manner around an outer circumference of an in- 
sulative support then thermal spray coating resis- 
20 tor material thereon, and thereafter removing said 
wire material. 

12. A thermal fixing roller for use in a copying 
machine as claimed in Claim 11, characterized in 
that said masking wire material in an Invar wire or a 

25 copper wire. 

13. A thenmal fixing roller for use in a copying 
machine as claimed in Claim 8, 9 or 10, character- 
ized in that sakj resistor matBrial is aluminium or 
aluminium solder. 

30 14. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1. characterized in 
that said bett-fike heat-generating reastor is cov- 
ered by an insulator film. 

15. A thenmal fixing roller for use in a copying 
35 machine as claimed in Claim 14, characterized in 

that said insulator film is covered by an anti-adhe* 
slon film. 

16. A thermal fixing roller for use in a copying 
machine as claimed in Claim 1. characterized in 

40 that said belt-Oke heat-generating resistor is cov- 
ered by an anti-adhesion film. 

17. A thermal fixing roller for use in a copying 
machine as claimed in Claim 16, characterized in 
that said anti-adhesion film is formed by coating of 

45 fluorine resin or silicone resin. 

18. A thermal fixing roller for use in a copying 
machine as claimed in Claim 16, characterized in 
that said anti-adhesion film fills heat-generafing re- 
sistor grooves of 500 um or less in width and a 

50 film thickness thereof is 50 um or less. 

19. A thennal fixing roller for use in a copying 
machine in which a belt-like heat-generating resis- 
tor and a groove are fonned in a spiral shape on a 
surface of a cylindrical insulator layer and an antl- 

55 adhesion layer is provided on the surface of these, 
characterized in that a cross-section configuration 
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of said groove taken along a plane containing an 
axis of said insulator layer is iome6 m a rectangu- 
lar shape. 

20. A thermal fixing roller for use in a copying 
machine as claimed In Claim 19, characterized in 5 
that said anti-adhesion layer is composed of a 
lower layer consisting of an insulator layer and an 
upper layer consisting of a Teflon® layer. 

21. A thermal fixing roller for use in a copying 
machine in which a heat-generating resistor is io 
formed on a surface of a cylindrical insulator layer. 

a slip ring is formed at end portions of said resistor 
and an anti-adhesion layer is formed on the re- 
mainder portion thereof, characterized in that said 
slip ring includes an end portion thicker than said 7S 
anti-adhesion layer and it is statically fitted. 

22. A thermal fixing roller for use in a copying 
machine as claimed in Claim 21, characterized in 
that said heat-generating resistor has a belt-like 
configuration. 20 

23. A thermal fixing roller for use in a copying 
machine as claimed in Claim 21 » characterized in 
that said slip ring has a recess formed at a central 
portion of its outer circumferential surface. 

24. A method for manufacturing a thermal fix- 25 
ing roller for use in a copying machine including 

the steps of winding a masking wire material in a 
spiral manner on a surface of a cylindrical insulator 
layer, then forming a heat-generating resistor on 
the surface of these, thereafter removing said wire 30 
material to form a groove, and forming an anti- 
adhesion layer on the surface of these, character- 
ized in that said masking wire material has a rec- 
tangular cross-section shape. 
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FIG. I 
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FIG. 4 
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FIG. 10 




BNS DOCID: <EP ^0262S33A2_L> 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 262 833 

A3 



® 



@ Application number; 87308128.5 
@ Date of filing: 15.09.87 



EUROPEAN PATENT APPLICATION 

0 intCL':G03G 15/20 , H05B 3/00 



@ Priority: 22.09.86 JP 224333/86 
29.12.86 JP 310092/86 
29.12.86 JP 310093/86 

@ Date of publication of application: 

06.04.88 Bulletin 88^4 

0 Designated Contracting States: 
CH DE FR GB U 

@ Date of deferred publication of the search report 

19.04.89 Bulletin 89/16 



© Applicant: ONODA CEMENT COMPANY, LTD. 
6276, Gaza Onoda 
Onoda-shI Yamaguchi*ken(JP) 

Applicant Nagasaka, Hideo 
2-21-33, MInamitakano-machi 
Hitachhshl ibaraki-ken(JP) 

® Inventor: Nagasaka, Hideo 
2-21-33, Minamitakano-machi 
Hitachi-shi Ibaraki-ken(JP) 
Inventor. Itoh, Tsutomu 

2- 14-13-707, Shibitya Shibuya-ku 
Tokyo(JP) 

Inventor: Shimoizumi, Manabu 

3- 23-3, Minamigyotoku 
Ichikawa-shI Chlba-ken(JP) 
Inventor Saitoh, Hiroshi 
1-16-2, Yagigaya 
Funabashi-shi Chlba-ken(JP) 
inventor: Yanagida, Kenzo 
3-13-15, Kitakata 
Ichikawa-shi Chit>a-ken(JP) 
Inventor: Fujita, Kazunorl 
6-3-1-302, MaeharanishI 
Funabashl-shI Chiba-ken(JP) 
Inventor: Kitoh, Masayuki 
1-4-11, Shinkawa-machl 
HIgashlkurume-shI Tokyo(JP) 

0 Representative: Hands, Horace Geoffrey et al 
GEORGE FUERY & CO Whitehall Chambers 
^ 23 Colmore Row 

^ Birmingham B3 2BL(GB) 

«- 
CO 

00@ Thermal fixing roller for use in a copying machine and method for manufacturing the same. 



CM 
CO 

^@ A thermal fixing roller for use in a copying ma- 
Q chine and a method for manufacturing the thermal 
fixing roller are disclosed. An Insulator layer is 
formed on an outer surface of a cylindrical metallic 
^pipe, a masking wire material is wound in a spiral 
manner on the surface of the insulator layer, a heat- 



generating resistor is formed by spray coating heat- 
generating resistor material on the surface of these, 
there after the wire materia! is removed to leave a 
groove at its trace, and thereby the above-mentioned 
heat-generating resistor can be formed in a spiral 
shape. By choosing pitches at the opposite end 
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portions of this spiral resistor smaller than that at the 
central portion thereof, uniform temperature is main- 
tained over the entire length of the thermal fixing 
roller. Also by forming a cross-section configuration 
of the masking wire material in a rectangular shape, 
it is allowed to reduce the width of the above- 
mentioned groove to minimum. 

FIG. I 
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